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1 Introduction 
   Japan is now in the stage of  'Internationalization',  'Information-oriented Society', 
 `Rapid Ageing' and  'Urbanization' after the age of high economic growth . The Fourth 
National Development Plan reflects these trends (Kokudocho 1987). To cope with the 
concentration of various activities to Tokyo, the Plan aims at the creation of 
multicentered nation and the promotion of networking among areas. The author's 
interest is in the geography of ageing and the aged along with the socio-economic 
change in Japan. 
   The necessity of the study of geography of ageing was proposed in the 1960's and 
tackled by various researchers in the late 1970's. Several article reviews are available 
now (Warnes 1981 & 1982, Golant 1984, Rudzitis 1984,  Rowls 1986). Current publica-
tion of new journals such as the Journal of Housing for the Elderly in 1983, the Journal 
of Cross-Cultural Gerontology in 1986 shows the increase of concerns to the problems 
of ageing. As lots of commentators point out, spatial aspects of ageing are closely 
related to the problems such as areal variations, city planning, housing, labour forces, 
medical services, family relationships, pension, community, burden and benefits of 
services, etc.. 
2 Purpose 
   Most of the studies on ageing are done by demographers in Japan. In the field of 
geography, only one paper by geographer was once appeared in an academic geogra-
phical journal (Takayama 1983). Takayama's paper is a case study of Osaka metro-
politan areas. 
   The purpose of this paper is a) to understand the status of ageing in Japan in the 
international perspectives, b) to grasp the spatial pattern of ageing by prefecture, and 
c) to classify the spatial pattern by the Tempo-Spatial Analysis. 
3 Methods 
   We use the data of elderly population by the Census of Population from 1960 to 
1985. The areal size is a prefectural level. Japan is consisted of 47 prefectures (Fig. 
1). First of all, we try to get the trend of ageing in Japan in the context of interna-
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                 Fig. 1 Regions and prefectures of Japan. 
 [Region]  [Prefecture] 
Hokkaido 1 Hokkaido 
Tohoku 2 Aomori, 3 Iwate, 4 Miyagi, 5 Akita, 6 Yamagata, 
         7 Fukushima, 15 Niigata 
Kanto 8 Ibaraki, 9 Tochigi, 10 Gumma, 11 Saitama, 12 Chiba, 
         13 Tokyo, 14 Kanagawa, 19 Yamanashi 
 (Tokyo Metropolitan  Area  : 11 Saitama, 12 Chiba, 13 Tokyo, 14 Kanagawa) 
Chubu 16 Toyama, 17 Ishikawa, 18 Fukui, 20 Nagano, 21 Gifu, 
         22 Shizuoka, 23 Aichi, 24 Mie, 25 Shiga 
 (Hokuriku  : 16 Toyama, 17 Ishikawa, 18 Fukui) 
Kinki 18 Fukui, 24 Mie, 25 Shiga, 26 Kyoto, 27 Osaka, 28 Hyogo, 
         29 Nara, 30 Wakayama 
 (Osaka Metropolitan  Area  : 26 Kyoto, 27 Osaka, 28 Hyogo) 
Chugoku 31 Tottori, 32 Shimane, 33 Okayama, 34 Hiroshima, 
         35 Yamaguchi 
Shikoku 36 Tokushima, 37 Kagawa, 38 Ehime, 39 Kochi 
Kyusyu 40 Fukuoka, 41 Saga, 42 Nagasaki, 43 Kumamoto, 44 Oita, 
         45 Miyazaki, 46 Kagoshima 
Okinawa 47 Okinawa (excluded in this figure).
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tional perspectives. Then the ratio and the size of elderly population are shown. 
Areal variation is depicted through the index of specification (i.e., location quotients). 
The focal analysis is carried out by the Tempo-Spatial Analysis technique developed 
by Klaassen (1965). This technique was originally proposed as a tool to classify the 
type of regional development. The present author thinks that the Klaassen's tech-
nique includes the idea that combines both the spatial variation through the index of 
specification and the temporal change of each area. Hereafter the elderly population 
means the population aged 65 years or more. 
4 Basic terminology 
   Basic words concerning the ageing are listed below. 
   a) Young Population Population under 14 years old 
   b) Working-age Population Population between 15 and 64 years old 
   c) Elderly Population Population over 65 years old 
   d) Percent of the aged population (c)/Total Population x 100
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   Fig. 2 Trends of the percent of aged population in advanced countries.
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   f) Young dependency ratio (a)/(b) x 100 
   g) Dependency ratio [(a)  +  (c)1  /(b) x 100 
5 International perspectives 
   The problem of ageing is recently one of the social concerns in Japan. The 
phenomenon of ageing is a remarkable one in advanced countries. The phenomenon 
comes from the improvement of medical technology, mode of eating, and other factors. 
In effect, the ratio of both death and birth decreases and the longevity increases 
respectively. Ageing influences quite a lot on various aspects in the society. Compar-
ed to the status of ageing in advanced countries, we can point out the following 
characteristics (Fig. 2). 
   a) Advanced countries in Europe and the United States are advanced too in the 
sense of ageing. The percent of aged population is currently around 15% and relative-
ly stable. 
   b) The United States and Japan show the low level and low rate of growth of 
ageing. Both countries could enjoy the energetic power of young labour forces after 
World War II. 
   c) In the year of 2020, Sweden, West Germany, and Japan are expected to reach 
more than 20% level of elderly population. This figure will be the world highest in the 
history of human beings. 
   d) Forecasted trend of Japan's ageing shows that the level will exceed the 
European's figure and the speed of increase will be remarkably rapid (Table 1). 
6 Spatial  pattern of ageing in Japan 
6.1. Trend of ageing in Japan 
   When we say that the ageing process is in progress, it often means that the percent
Table 1 Speed of ageing process in advanced countries
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of aged population is increasing. Table 2 shows the trend of ageing in Japan from 
1870 to 1985. The percent of the aged population decreased from 6.7% in 1870 to 4.7% 
in 1940. The period between 1930 and 1950 was stable, but the ratio increased after 
World War II. The current Census of Population shows that the ratio and the size of 
aged population are 10.3% and 12.5 million respectively in 1985.
Table 3 Size of aged population by prefecture in 1985
Size (000) Prefecture Number
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Kanagawa, Hokkaido, Aichi & Hyogo 
Fukuoka, Saitama & Chiba 
Shizuoka, Hiroshima & Niigata 
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of the percent of aged population  : 1960-1985
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Okinawa is included since 1980.  
: Sorifu  Tokeikyoku  : Census of Population
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6.2. Elderly population by prefecture 
a) Size 
   Table 3 shows the size of aged population by prefecture in 1985. Tokyo has one 
million elderly people and Osaka has 0.7 million, the second largest. Metropolitan 
prefectures have about 0.4-0.6 million aged population. Shimane and Kohchi show the 
highest ratio of aged population, but the size is around 0.1 million because of the size
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of total population. 
b) Rank 
   The rank of the ratio of aged population from 1960 to 1985 is shown in Table 4. 
Up to 1970, there was a gap between the second and the third, but the gap was 
dissapeared after 1980. The high ranked prefectures are from western part of Japan 
such as Kyusyu, Shikoku and Cyugoku regions. These regions are the forerunners of 
ageing in Japan. Fourteen prefectures are above 13%, so the level of ageing is close 
to the European level of ageing. On the other hand, the prefectures which show the 
relatively low ratio of ageing are included in the Big Three Metropolitan Areas of 
Tokyo, Osaka and Nagoya. This phenomenon is closely related to the movement of 
young labour forces from western part of Japan to Tokaido (Tokyo-Osaka) Megar-
opolis Belt during the high economic boom period (Fig. 3). Tohoku region followed 
the ageing process later.
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Fig. 4 Index of specification of ageing in 1960.
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c) Index of Specification 
   Let's have a look at the degree of specification of ageing by prefectures. The 
index of specification of ageing by prefecture is calculated as the following formula. 
In this case, the national level is equal to 100.
      Index of  specification= PAP/PTP   x  100  N NTP
 where  : PAP  = Prefectural aged population 
 PTP = Prefectural total population 
      NAP = National aged population 
 NTP  =  National total population. 
If the index of specification of some prefecture exceeds 100, then the prefecture is
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Table 5 Change of index of  specification  : 1960-1985
'85
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specified with regard to ageing from the national level. The indices in 1960 and in 1985 
are depicted in  Fig.  4 and  Fig.  5 respectively. Five groups are used just for 
simplification. Tohoku region showed the low figures at the early stage, but Akita 
Yamagata and Niigata, all along the Japan Sea coasts, show the increased figures in 
1985. Table 5 shows the change of the index of specification. The prefectures in the
Rate of  i ncrease
Type  DD Type AA




Type CC Type BB
Less Aged Group Aged Group
Fig. 6 Typology of ageing process.
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Fig. 7 Change of typology of ageing  process  : 1960-1985.
main diagonal are not changed, but the prefectures in the right-hand corner above the 
diagonal increased the index from 1960 to 1985. Fourteen prefecturtes increased the 
index from 1960 to 1985 and Tohoku region includes Aomori, Iwate, Akita, Yamagata 
and Niigata excluding Miyagi and Fukushima. On the other hand, seven prefectures 
decreased the index during that period. 
d) Typology by Tempo-Spatial Analysis 
   The Tempo-Spatial Analysis developed by Klaassen (1965) uses the index of 
specification on the X axis and the change of increase (or decrease) on the Y axis. It 
is possible to grasp the dynamic relative change of ageing through two indicators. 
The status of ageing can be grouped into four types (Fig. 6). Type AA is an active 
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            Fig. 8 Patterns of ageing process by  prefecture  : 1960-1985 (cont.) 
is a potential ageing group. 
   We calculated the data by five years from 1960 to 1985. Fig. 7 shows the change 
of typology of ageing process from 1960 to 1985. The pattern of typology is rather 
stable from 1960 to 1975, however the pattern changed gradually since 1975. The 
pattern of 1980-1985 period is remarkable, because the number of the less aged type is 
zero but the number of the potential ageing type increased rapidly. 
   The dynamic movement of the trends of the tempo-spatial pattern is shown in Fig. 
8a-8e. Although we can follow the trajectory of each prefecture, several similar 
patterns can be grouped (Fig. 9). Ten groups of similar patterns are drawn by big 
arrows from Al to G. Each group is described as follows.









Fig. 9 Ten groups of ageing process in  Japan  : 1960-1985.
Group  Al  : The rate of increase becomes relatively low from 1960 to 1980, but returns 
to the national level in 1985. The index of specification far exceeds the national level. 
Shimane and Kochi are included in this group. 
Group  A2: Although the index of specification is a little lower than Group Al, the 
pattern is similar to Al. Cyugoku, Shikoku, and Kyusyu regions are members of this 
group. 
Group  Bl  : This group is heading for the national average. Kinki region as well as 
Hiroshima and Shizuoka is included in this group. 
Group  B2  : This group was grouped as Type AA in 1960, but gradually approaching 
the national average like Group  B1. 
Group  Cl: The index of specification is rapidly increasing. Tosan (Nagano and 
Yamanashi) region, Fukushima, Niigata and Toyama are included in this group. 
Group  C2: This group shows the highest rate of increase. Akita, Yamagata and 
Iwate in Tohoku region are in this group. 
Group  D  : This group is a potential ageing type. Hokkaido and Aomori are in this 
group. 
Group  E  : This group was classified as a less ageing type, but is gradually shifting 
toward a potential ageing type. Most of the Metropolitan prefectures except Tokyo 
are included in this group. 
Group  F  : This group showed the lowest index of specification in 1960, but  increses the 
index. Only Tokyo is a member of this group. 
Group  G  : This group shows the national level of rate of increase and a little lower
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Fig. 10 Patterns of ageing process by prefecture in 1985.
than the national level of index of specification. Miyagi is the only member of this 
group. 
   As is described above, the relative change of ageing by prefecture at the national 
level can be grouped into ten similar groups by Tempo-Spatial Analysis. The similar 
patterns are moving clockwisely around the origin which means the national average. 
Kochi and Shimane are advanced prefectures in the sense of ageing process, however 
the growth of the index of specification is almost stopped. On the other hand, Tohoku 
region is a developing region of ageing process. 
   One of the characteristics of the ageing in recent years is that the difference of the 
rate of increase of ageing is becoming small among prefectures (Fig. 10). 
7 Conclusion 
   This paper shows the trend and the spatial pattern of ageing in Japan. It is true 
that Japan herself is ageing totally. It is also understood that the situation of ageing 
differs among prefectures. That is, there is an areal variation of ageing. Ageing is 
in progress in the inactive areas and the percent of the aged population is relatively low 
in the active areas because of the inflow of young people. From the viewpoints of the 
urban-rural relationships, the level of ageing is extremely high in the farming and 
mountainous areas. This paper shows that the era of the difference of ageing among 
areas has come and some areas show the rapid increase of ageing. 
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